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Transformer Lab 


SUPPLIES & EQUIPMENT 


2- 400 Coils, 2- various coils, U-shape core, AC power supply, AC voltmeter, AC 
Ammeter 


Introduction 


Transformers are useful when using alternating current to increase or decrease voltage. 
Two coils are connected through using an iron core which allows an alternating magnetic 
field to flow through a coil to induce an electromotive force. The relationship between 
the input voltage and output voltage is the ratio of the number of coils. 
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The power supply setting and the voltmeter are set to rms. 


Procedure: 


1. Setup the coils and core as shown in Figure 1. Inthe diagram, the coil to the left 
will be referred to as the primary coil, and the one to the right will be the 
secondary coil. Note that we are putting in an alternating current to the primary at 
one voltage level and reading the output at the secondary. 
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Figure 1 
2. With the 400-turn coil as the primary and the 400-turn coil as the secondary, 


adjust the input voltage to 6 Volts a.c. Measure the output voltage and record your 
results. hae # 


3. Repeat step 2 after inserting the straight cross piece from the top of the U-shaped 
core. Record your results. (See Figure 2.) 





4. Repeat step 2 after placing the coils on the sides of the open U-shaped core. 
Record your results. 
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5. Finally, repeat step 2 after placing the cross piece over the U-shaped core. Record 
your results. 





Question: 


Which core configuration gives the maximum transfer of electromagnetic effect to the 
secondary coil? Why do you think that is the case? 
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6. Using the core configuration which gives the best output voltage compared to 
input voltage, select two different coils. The one with the higher number of coils 
will be your primary coil. Connect one Voltage Sensor to the secondary coil and 
the other Voltage sensor to the primary coil, both connect to the Science 
Workshop 500 Interface. Setup DataStudio, select Voltage Sensor for each port. 
Set the sampling rate to at least 1000Hz (the higher the better). Then select Graph 
to see the data. Once the voltage across the primary coil starts, Press the Start 
button and start recording the voltage across both the secondary coil and primary 
coil. (Note: If you are seeing a straight line at 10V that means you have the wrong 
coil acting as the primary coil. Data Studio maxs at 10V) 


Question: 
Observe the plot, does the plot make sense? If so why? If not why not? 


7. Look at the graph you should see two curves, there should be one with a higher 
voltage than the other. 


Which coil has the higher voltage (Primary vs Secondary)? 
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Average Voltage peak for Secondary Coil (Vos)= i ae N 
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Do you expect these values to be equal, why? 


8. Now use the voltmeter to record the voltage for the Primary and Secondary coil 
for the configuration in step 6. Voltmeters display the RMS values. 


Voltmeter Voltage (Vyp) for Primary Coil= WV 
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Voltmeter Voltage (Vvs) for Secondary Coil= 5.89 4 
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(OM tultipty the voltmeter-reading by V2. What is the percent error between the peak value 
(Vos) and the V2 vybrre these values close? Which one did you use as the theoretical 


value and why? 
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9. Disconnect the Data Studio setup. | . 
10.Using the core configuration which gives the best output voltage compared to 


input voltage (from first part of the lab), try varying the primary and secondary 
coils. Use an input voltage of 6.0 volts a.c. Use the voltmeter to measure the input 


and output voltages. Record in the table below. (Input should stay consistent.) 


Core Configuration: 
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“What does your slope represent? » 
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Summarize what is the objective, how did you perform, what you learned. 
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Empirical Voltages Against Turns (N) 


y = 0.008x + 7.0848 
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Theoretical Voltage Against Change in Turns (N) 
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